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The beam-foil interaction process is known to lead to an aligrunent . 1 of excited atomic states. Alignment has been reported for a number of atomic as well as ionic 2 states; however, there appears to be as yet no systematic study of the alignment's dependence on principle quantum number, angular momentum state and spin state. Such a study is of interest both for an understanding of the beam-foil interaction process and for the performance of experiments based on alignment, 3 ' 4 ' 5 ' 6 e.g. level crossing and radio frequency spectroscopy. The present investigation was undertaken as part of a program to utilize the alignment induced in the beam-foil scattering process for the measurement of atomic constants. 5 We report here on the alignment of the 6. These measurements were done for incident energies of 40 kV. Carbon foils 2 of 6.0 and 6.7 ~g/cm density were used .
. The alignment is defined by Eq. (l)
where Il is the intensity of light with polarization vector perpendicular to the beam axis and_to the direction of observation and Ill is the intensity of light with polarization vector parallel to the beam axis. A direct measurement of the alignment_is susceptible to serious erroF resulting from-reflection polarization in the detector optical system and it is for this reason that we chose to make the measurements by observing the integrated "quantum-beat" in the limits where the observation time ~t << T as well as when ~t ~ T where T is the lifetime of the state. x 10 em/sec so that 1 em corresponds to 7.7 nsec.
Considerations of magnetic field uniformity impose a severe limit on the maximum detector-foil separation which in the present experiment was 7 em corresponding to an upper limit of 59 nsec. When the limits of observation do not extend to infinity, modulations occur in the wings of the level. crossing signal. This is shown in Fig. 1 where we have plotted the zero field level cases contributed an uncertainty of < l/2% to the percentage alignment. The sli~nment measurements varied by "'1% from foil to foil and from day to day and this is reflected in the errors. This variation we believe to be due to the condition of the foil. We have observed structural variations between some foil batches, and this plus contaniination of the foil in preparation, in handling, or in the vacuum system of the apparatus may be responsible for the variations.
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